Eccentricity [°]
Critical distance [°] vs.
No difference, right?
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Myth 1: Bouma's Law says d =½ E, cont.
• Proportionality, in contrast, is ridiculous in the center fovea:
• It would imply that target and flankers are at the same location there. 
Eccentricity [°]
Critical distance [°] However, in the fovea …
• In today's terminology, Bouma described a linear law, not proportionality.
• Formally this is equivalent to M-scaling.
• Bouma's phrasing is well-defined in the center
Weymouth (1958) already pointed out the importance of that difference; (and myself, 2011, p. 34) .) • Agreed, crowding is bombastic in the periphery -and is still underrated.
Let's go from outward to inward:
• In the periphery, we don't know: crowding has only been tested up to 25°ecc., yet the periphery extends to ~107°(not 90°-another myth!).
• 1°(?) -25°crowding overrides acuity and is most easily tested.
• In the fovea, crowding is the bottleneck for reading and pattern recognition. Pelli and coworkers have pointed that out most explicitly (Pelli et al., 2007; Pelli & Tillman, 2008 ).
• Most people underestimate the fovea's size: its diameter is about 5°.
• Crowding is present at the very center! Up to 6' target size (=0.1°), critical spacing is fixed ("hockey stick model": Coates & Levi, 2014; Siderov, Waugh, & Bedell, 2014 Alhazen (Ibn al-Haytham, ca. 965-1039) "The experimenter should then gently move the strip [with a word written on it] along the transverse line in the board, making sure that its orientation remains the same, and, as he does this, direct his gaze at the middle strip while closely contemplating the two strips. He will find that as the moving strip gets farther from the middle, the word that is on it becomes less and less clear.... and decreases in clarity until [the observer] ceases to comprehend or ascertain its form. Then if he moves it further, he will find that the form of that word becomes more confused and obscure." (Ibn al-Haytham, translated in Sabra, 1989 , pp. 244-245, cit. after Strasburger & Wade, 2015 (For more on al-Haytham: ask Gül Russell)
Had he compared it to a single letter, he would have got it! N. Wade (2015) 12 / 39
Strasburger ECVP 2018 James Jurin (1738) "The more compounded any object is, or the more parts it consists of, it will, ceteris paribus, be more difficult for the eye to perceive and distinguish its several parts." (Jurin, 1738, p. 150) Wade (2015) Jurin got very close to describing crowding Strasburger & Wade (2015) . James Jurin ( Yes, crowding increases with eccentricity − that's Bouma's Law.
But only moderately. People over-estimate it by 10-fold (myself included)!
• The reason is this nice demo from Anstis (1974).
• To increase visibility, letters were enlarged by ×10.
• But distance was kept constant!
• The same overestimation applies to the MAR.
• And is repeated in textbooks. 
Bouma (1970):
A pilot experiment indicated that, in the /xa/ situation, the adverse interaction is stronger if the interfering /x/ is at the peripheral side of the unknown letter rather than the foveal side. The area of interaction is thus not quite circular around the position of the unknown letter but, rather, egg-shaped towards the retinal periph-ery (compare Mackworth, Psychon. Sci., 3, 67, 1965) .
Macworth (1965):
This end-of-the-line effect was followed up in another study with 20 further Harvard and Radcliffe Ss. The tachistoscopic conditions were identical except that now only five letters were presented in 100 msec. Even two extra noise letters can drastically reduce recognition scores for three wanted letters provided the two noise letters are added just outside the wanted letters. They have much less effect when they are placed just inside the wanted letters; the recognition score doubles when the wanted letters are outside the unwanted. This suggest that the scanning of the visual image … may be untertaken from the outside inward … End-of-the-line effect, e.g. Haslerud & Clark (1957) 18 / 39
Seven myths on crowding -Outline • Well, yes, Mackworth (1965) finds that;
• Bouma (1970) says it as an aside, from pilot data (but has not really followed up much on it; it's a different asymmetry he writes about later).
But the nasal-temporal asymmetry has been investigated -thoroughly -by They do find the above. Unfairly, these papers hardly ever get credit in the vast current crowding literature (see Strasburger & Malania, 2013, and Strasburger, 2014 , for review).
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Myth 5: Peripheral flanker is the more important one, cont.
Adding insult to injury, the widely cited result that 'the more peripheral flanker is the more important one' -is controversial and not that clear-cut as current authors would like to suggest (ignoring the entire literature on the matter):
• The opposite asymmetry was reported by Chastain (1982),
• was found in Krumhansl's (1977) data by Chastain's re-analysis,
• and was recently reported by Strasburger & Malania (2013) and Strasburger (2014).
Chastain (1982) : "confusability between members of a parafoveally exposed pair of letters affected accuracy of identifying the peripheral, but not the central, letter."
• This implies that the similarity (to the target) of the flanker located centrally, not peripherally, plays a larger role for target identification.
• Chastain (1982) also points out that this result is incompatible with the explanation that interference results from feature movement from the peripheral to the central letter, since then similar flankers should exert less, not more, influence. Myth 5: Peripheral flanker is the more important one, cont.
Adding insult to injury, the widely cited result that 'the more peripheral flanker is the more important' -is controversial and not that clear-cut as current authors would like to suggest (ignoring the entire literature on the matter):
• was found in Krumhansl's (1977) data by Chastain's re-analysis, Strasburger ECVP 2018
Myth 6: Critical crowding distance is constant in V1
• Crowding is a cortical phenomenon (Flom, Weymouth & Kahnemann, 1963 ).
• So: does Bouma's Law have a cortical equivalent?
• Motter & Simoni (2007) proposed constant cortical critical distance • Pelli (2008) derives it mathematically from Schwartz's (1980) simplified log location function.
• However, Schwartz's simplified log law only holds above ~ 4°ecc. 
